This paper deals with the measurement of motives for foreign direct investment (FDI). Due to a lack of information, several indirect measures exist in order to classify multinational firms into the two main types of foreign direct investment (FDI). While vertical foreign direct investment (VFDI) refers to the international fragmentation of the production process for cost-saving reasons, horizontal foreign direct investment (HFDI) is performed in order to gain access to new markets. Due to a lack of appropriate databases, only a small number of studies that have analysed the internationalisation process differentiate between the two motives. One common approach to identify the dominant reason for firms to go abroad is to compare the industry affiliation of the investing company in the home country and the subsidiary in the target country. The question arises as to how reliable this measure is for identifying FDI motives.
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The IAB-ReLOC survey (Institut für Arbeitsmarktund Berufsforschung -IAB; ReLOC -Research on Locational and Organisational Change) allows a profound investigation into the issue of classifying the motives of firms for going abroad into vertical and horizontal FDI. Apart from industry affiliation data applied in conventional approaches to categorise FDI types, the survey data also include a self-assessment of the firms with respect to the main motive for investing in the neighbouring country, and information on intra-firm trade concerning the flow of intermediate inputs between the German headquarters and the Czech affiliates.
Against the background of the use of a well-grounded database, we shed light on the relevance of productivity in German-Czech FDI relations. Is productivity not only a main factor for going multinational as proven by many studies (extensive margin), but also for the size of FDI in the host country (intensive margin)? Are differences observable between vertically and horizontally integrated firms? Rather than examining the causal effect of productivity on the size of FDI, we emphasise the importance of the measurement of FDI types for the interpretation of results.
For both types of FDI, the Czech Republic constitutes an attractive target country for German investors.
https://doi.org/10.17221/362/2016-AGRICECON On the one hand, a still substantial wage gap enables firms to cross the border in order to realize labour cost cuttings. On the other hand, the purchasing power of customers has been on the rise since the early 1990s, and thus market development might be a profitable strategy for investments. However, as the two main investment motives substantially differ, one can assume that the relationship between the characteristics of firms and the size of investment is associated with the underlying type of FDI.
We pursue a reference group approach by comparing German multinational firms that have an affiliate in the Czech Republic to German companies without direct investment abroad. The data provided by the German multinationals enable us to investigate the size of FDI with reference to the number of employees in their Czech affiliates. By applying a two-step Heckman procedure, we control for sample selection bias: in the first stage we analyse the extensive margin of FDI, i.e. the probability for selection into the group of multinational investors. The second stage examines the relationship between productivity and the intensive margin of FDI. By extending the baseline specification, the main contribution of the study is the application of different methods for the classification of FDI types.
We find evidence that productivity is not only a crucial factor for the decision to invest in the neighbouring country, but plays also a relevant role for the number of employees in the Czech subsidiary. Differences are revealed between direct and indirect measures of FDI types. The size of horizontal investments is significantly affected by productivity only in the case of classifications that are based on survey responses. This result confirms theoretical expectations and previous empirical literature by standing in marked contrast to the outcome for indirect measurement concepts. Our finding leads us to the conclusion that one should be more cautious in interpreting differences between vertical and horizontal FDI when using approximative classification concepts.
LITERATURE REVIEW

Firm heterogeneity and foreign direct investment (FDI)
Regarding the extensive margin of FDI, since the introduction of the widely cited model by Helpman et al. (2004) , it is regarded as common knowledge that firm heterogeneity plays an important role in the internationalisation process of companies. While the least productive firms are active on the domestic market only, more productive firms also serve foreign markets -depending on their productivity either by exporting or, in the case of the most productive firms, by FDI. Closely connected to our research are analyses that look at the correlation between firm heterogeneity and the size of FDI, i.e. the intensive margin of FDI. Previous studies have applied different methods to capture the size of FDI: the number of employees of the foreign affiliate, the affiliate's sales or the number of affiliates. Yeaple (2009) uses data for US multinational enterprises (MNEs) and shows that firms that become multinational not only differ systematically from firms that export but that this sorting also relates to the scale and scope of MNEs. More productive firms extend their FDI activities to a broader range of countries and their affiliates are bigger than those of less productive firms. This finding is supported by Hur et al. (2013) for Korean FDI in China as well as by Hyun and Hur (2013) for Korean FDI in general. Based on a sample of German companies with affiliates in the Czech Republic, Görg et al. (2010) find that more productive companies are not only more likely to engage in FDI but that the productivity of the German parent company also affects the size of FDI.
Vertical foreign direct investment (VFDI) and horizontal foreign direct investment (HFDI)
Studies dealing with the importance of VFDI and HFDI for overall FDI have reported different results. According to Buch et al. (2005) , German FDI is mainly market-seeking, but there are some target regions where the cost-saving motive is quite important, e.g. the transition economies in Central and Eastern Europe. Marin, Lorentowicz and Raubold (2003) find that in the Czech Republic, 17% of the German affiliates' sales result from exports to the German parent company. Compared to Slovakia (82%), Romania (44%) and Hungary (31%) this share is rather low. Thus, the authors conclude that horizontal FDI is the dominant motive for German FDI in the Czech Republic. In a follow-up paper, however, Marin argues that German FDI in the Czech Republic is mostly motivated by cost savings, as more than 75% of the German parent companies import intermediate goods produced by https://doi.org/10.17221/362/2016-AGRICECON their Czech affiliates. When a tighter criterion is used requiring that at least 20% of the affiliate's output is imported by the German parent company, only around 10% of the German parent companies are classified as VFDI (Marin 2004) . The contradictory outcomes show that the importance of the two main motives for FDI strongly depends on the underlying classification concept. This assessment is also confirmed by Alfaro and Charlton (2009) and by Görg et al. (2010) . The first study suggests that the prevalence of HFDI in the literature might be due to a misclassification when using aggregated industry-level data. The latter study shows that German FDI in the Czech Republic is predominantly horizontally motivated when using the concept of revealed comparative advantage to distinguish the two motives and predominantly vertical when the industry classification concept is applied.
Investigations into the relation between firm characteristics and investment motives are, however, rare. Although many studies consider the relationship between productivity and FDI, most of them focus on HFDI and only a few studies distinguish between different types of FDI in this context. Head and Ries (2003) develop an alternative model to Helpman et al. (2004) that yields the same predictions concerning the productivity ranking of firms in the internationalisation process. However, they show that the productivity order can be reversed when the foreign country is a low-cost production site: in this case, the least productive firms engage in vertical FDI. Grossman et al. (2006) show theoretically that heterogeneous firms pursue different FDI strategies. As in previous models, the least productive firms produce in the home market and more productive firms engage in FDI. Among these FDI firms, however, the most productive firms choose to move both intermediate production stages and final assembly abroad. Thus, they engage in vertical and horizontal FDI. The model of Hayakawa and Matsuura (2015) also allows firms to choose between VFDI and HFDI. When plant setup costs differ between VFDI and HFDI, the least productive firms operate in the domestic market, more productive firms engage in VFDI and the most productive firms invest horizontally. The authors empirically confirm their model using Japanese data. Hyun and Hur (2013) obtain similar results for Korean firms: the most productive firms engage in both types of FDI (for market-seeking and cost-saving reasons), while less productive firms solely apply a single FDI strategy (HFDI or VFDI). They cannot identify a productivity difference between VFDI and HFDI firms when looking at the extensive margin of FDI. However, looking at the intensive margin, the size of FDI, they find that the correlation between productivity and the size of FDI is higher for horizontal FDI than for vertical FDI.
Summing up the literature, up to now only a few studies have empirically addressed the question how a firm's productivity is related to engagement in VFDI and HFDI. A reason for this missing evidence may be the lack of information on FDI motives in most data sets. This paper is aimed at contributing to the closure of this research gap. Based on the IAB-ReLOC data, we examine whether there is a productivity difference between VFDI and HFDI firms, and consider the extensive as well as the intensive margin of FDI. Referring to the literature presented above, we expect that the role of productivity in the firms' internationalisation behaviour differs between the two main motives -especially with respect to the intensive margin of FDI, measured as the size of the foreign affiliate. The results of previous theoretical and empirical studies suggest that more productive HFDI firms own larger affiliates abroad while this correlation is not so distinct for VFDI firms. In particular, we address the question of whether the results vary between different classifications of VFDI and HFDI.
DATA
Regarding empirical research with respect to German FDI, it has clearly been noted that progress has been hindered by the lack of appropriate data (Pflüger et al. 2013) . This data problem has several aspects. Firstly, certain specific characteristics simply cannot be studied by the use of industry-level data, as examinations may suffer from aggregation bias. Secondly, the lack of adequate data sets limits the applicability of econometric methods which require control groups. Finally, the bulk of data used is selective with respect to the characteristics of the firms or the investment projects. Data suitable for scientific investigations are provided by some commercial suppliers, the Deutsche Bundesbank and various chambers of industry and commerce that make their firm-level surveys available. Unfortunately, in most cases, the data cover only a small proportion of the firms actively operating in the home and in the host country of FDI, or due to thresholds for mandatory reporting of company figures, small and medium-sized firms are strongly underrepresented https://doi.org/10.17221/362/2016-AGRICECON in these databases. Taking into account the existence of many small firms in our German-Czech case, it is not clear what this bias in favour of large firms exactly implies. This assessment is supported by the finding of Buch et al. (2005) indicating that German FDI in nearby countries is accounted for by relatively many and relatively small companies. Moreover, although many empirical studies use information at firm level, evidence regarding the motives behind FDI is quite scarce in the used data sets.
Against the background of the mentioned weaknesses of the data sets used to study FDI relations, we base our investigation on the IAB-ReLOC survey, a unique micro data set for German and Czech firms 1 . In this paper, we exploit the information that was provided by German MNEs and Non-MNEs in the 1 The abbreviation ReLOC stands for Research on Locational and Organisational Change. The survey, whose fieldwork took place from September 2010 to April 2011, was conducted by the Institute for Employment Research (Institut für Arbeitsmarkt-und Berufsforschung -IAB), whereby the data were collected via face-to-face interviews carried out by a market research institute, TNS Infratest Sozialforschung. The detailed information on the survey design are discussed in Hecht et al. (2013b) , an overview of descriptive statistics (in German) in Hecht et al. (2013a) . survey. The research design of the survey is based on the total population of German multinationals with affiliates in the Czech Republic that were enrolled in the Commercial Register of the Czech Republic at the beginning of the year 2010. As we pursue a reference group approach we also surveyed a group of German companies that in the year 2010 neither had direct nor indirect equity investments abroad nor had they foreign sister companies. It is important to note that before the fieldwork, for reasons of better comparison between the two groups of observation, the distribution of employment size of the Non-MNE group was approximated to the size distribution of the MNE group. Therefore, when composing the reference group, stratified sampling was used on the basis of employment size categories.
In a next step, the IAB-ReLOC survey data were enriched by information from the IAB Establishment History Panel (BHP). BHP covers all establishments in Germany with at least one employee liable to social security registered on the yearly reference date of June 30. In order to merge the two data sets, it is necessary to identify the establishments of the BHP that belong to the firms captured by the survey. The assignment of establishments to firms is done using the ReLOC linkage method developed by Schäffler (2014) that is based on the matching of firm names and addresses. Since an unambiguous identification in the BHP failed for some surveyed firms and particularly due to missing information for some variables used in the econometric analysis, the number of cases in the MNE group decreases after the merging process to 230. The reference group of firms without FDI finally includes 650 German firms. Accordingly, the total sample for the analysis in this study contains 880 German companies, providing information that is hardly available for such a number of firms in other data sets. Figure 1 depicts the locations of both the multinational and non-multinational firms.
One of the great advantages of the studied data set is the bulk of information it comprises, especially with regard to the workforce and the international activities of firms. Concerning the subject of our investigation, the size of FDI is measured by the total headcount of employees in the associated Czech affiliate of a German MNE. In the survey, the multinational companies revealed their main motive for investing in the Czech Republic as well as information on cross-border intra-firm trade relations. Therefore, it is possible to contrast the classification of FDI types based on the responses of firms, i.e. direct measures to categorisation schemes that are commonly used in the literature, denoted as indirect measures (Literature review).
Our main explanatory variable of interest is the productivity of the multinational firms. To capture productivity, we include the turnover per full-time equivalent employee in our analysis. Following the results of previous theoretical and empirical studies (Classifications of FDI types), we expect that productivity is not only positively correlated with the extensive margin of FDI, i.e. a firm's probability to invest abroad but also with the intensive margin of FDI represented by the size of the foreign affiliate. As newer theoretical models suggest, we expect productivity to be more important for the internationalisation of firms in the case of HFDI compared with VFDI. To identify the effect of productivity, we include a wide range of control variables in our analysis. With our rich data set, we can analyse the structure of the foreign firms in more detail than most previous investigations.
As there is theoretical and empirical evidence that not only more productive but also bigger companies are more likely to be engaged in FDI, we control for the number of employees of the German company. Due to the above-mentioned stratified sampling that was applied for composing the reference group, we expect that the number of employees in the German mother company is not a significant factor for explaining foreign market entry, but is a decisive determinant of the FDI size abroad (Görg et al. 2010) . To account for the industry affiliation of the firms we include the dummy variable services which is equal to 1 if the firm is active in the services sector and 0 otherwise, that is if the firm belongs to the manufacturing sector. We expect firms operating in the service sector to rather invest horizontally, while the investments of the firms belonging to the manufacturing sector should rather be attracted by lower labour costs as was found for German multinationals in general by Buch et al. (2005) and explicitly for the target country Czech Republic by Münich et al. (2014) 2 . Another dummy variable reflects whether a firm has a works council or not. As a works council decentralises a firm's decision power which boosts the costs of or-https://doi.org/10.17221/362/2016-AGRICECON ganising an activity within a firm, it can be assumed that the bargaining power of a works council both decreases the probability to be engaged in FDI and the size of FDI. In order to account for the wage formation process in a firm, the information on the application of a collective agreement is included in our analysis. As there is already evidence that firms active in research and development (R&D) are more likely to become multinational (Cainelli et al. 2014; Tomiura 2007 ), we include a dummy variable reflecting the existence of a R&D department. A unique feature of the IAB-ReLOC data is the information on the firm's position in the value-added chain. In the survey, the firms were asked to indicate their position in the value-added chain by classifying themselves on a seven-point scale ranging from 1 for activities at the beginning of the chain, such as the extraction of raw materials, product design and prototype testing, to 7 representing the final stage, when the product or service is delivered to the end consumer with the total value added. According to theory, vertical investments are implemented in order to offshore production steps to the host country for further processing (Helpman 1984) . If the downstream activities close to the final product and the end consumer are not performed in the home country, it can be assumed that the company's domestic activities are rated at lower positions in the value-added chain. In the case of horizontal FDI, a higher position in the value-added chain is expected, as the same products are sold to the end consumer in both the host and the home country (Markusen 1984) . To account for the composition of the workforce, the share of employees performing occupations that require engineering, academic or managerial skills is included. With this variable, we have the possibility to test whether a higher share of these non-routine cognitive (NRC) occupations relates to a higher probability to have a foreign affiliate as well as to the size of FDI (Acemoglu and Autor 2011; Goos et al. 2014) . Although there are some 'born globals' , i.e. firms that at a very young age become multinational, the international business is usually the domain of large, well-resourced enterprises (Madsen and Servais 1997; Engel et al. 2013) . Thus, age referring to the time since the foundation of a firm on the domestic market should have a positive effect on a firm's likelihood to become multinational and on its extent of FDI. In order to account for the specific closeness of border regions, we use the proportion of firms that are located in the two German federal states that share a direct border with the Czech Republic, Bavaria in Western Germany and Saxony in Eastern Germany. Hecht (2017) and Schäffler et al. (2016) discuss the role of the common border region in German-Czech FDI relations. Our general assumption is that transaction costs not only affect a firm's probability to invest abroad, but also the size of FDI. There is evidence that the probability to undertake (Vernon 1979) . As companies gain international experience by exporting, we control for the export share (measured as the export share in total turnover). In Table 1 , descriptive figures for the variables that are relevant in our study are shown.
Classifications of foreign direct investment (FDI) types
The application of different approaches of assigning multinational firms to types of FDI is one of the main aims of our study. By using the information from the IAB-ReLOC survey, we have the possibility to compare different VFDI/HFDI measures. The discrepancies that come up when using the various classifications will be shown in this chapter.
One approach to circumventing the missing evidence on FDI motives in firm-level data sets is to make a distinction between VFDI and HFDI on the basis of differences in the industry affiliation of the parent company and the affiliate abroad (Buch et al. 2005; Alfaro and Charlton 2009; Temouri and Driffield 2009; Görg et al. 2010 ). According to this approach, FDI is classified as vertical if the two companies operate in different industries and classified as horizontal if the parent company and the foreign affiliate operate in the same industry. Though widely used in the literature, this classification method has the disadvantage that it depends on the number of industry subdivisions used to classify the parent firm's and the affiliate's activities as either same or different. If the number of subdivisions is low, vertical fragmentation of production might take place within each of these subdivisions and what appears as HFDI should be categorised as VFDI. The opposite is the case when the number of subdivisions becomes very high. In this case, the principal activity of the parent company and the affiliate could be very similar, but categorised as different. From survey responses, we know about the industry affiliation of the parent company in the Statistical Classification of Economic Activities in the European Community (NACE), while the Czech business register reveals the main industry in which the Czech affiliate is operating. We construct two measures based on this information, the first one following a structure of 18 NACE classes (VFDI industry18 and HFDI industry18), and a second one following a structure of 43 NACE classes (VFDI industry43 and HFDI industry43).
An alternative measure is connected to the concept of the export-to-sales ratio to distinguish between VFDI and HFDI (Marin et al. 2003; Hayakawa and Matsuura 2015) . This differentiation considers whether goods and services produced by the foreign affiliate in the host country are mainly exported back to the home country or sold on the host country's market. As in case of VFDI, products are exported back to the home country for further processing, FDI is classified as vertical according to the export-to-sales ratio as soon as a certain share of the affiliate's sales result from exports to the home country of FDI. In contrast, if the products stay in the affiliate's country, the investment is classified as HFDI. Based on information from the IAB-ReLOC survey, we are able to create a more exact measure as German multinationals assessed the share of intermediate inputs in total intermediate inputs that come directly from their Czech affiliates. The investment of a German MNE is classified as vertical (VFDI inputs) once it imports intermediate products from its Czech affiliate. If intermediate goods are imported only to a negligibly small extent or not at all from the affiliate, the FDI of the parent company is defined as horizontal (HFDI inputs).
As already mentioned above, one of the great advantages of the IAB-ReLOC data is the detailed in- formation collected in the survey. Especially for the distinction between vertical and horizontal FDI, rich information is available that enables a basic measure for the classification of FDI types: a direct question in the survey gives evidence on the motives of German investments in the Czech Republic. Firms have to choose whether FDI was predominantly undertaken for cost-saving reasons reflecting vertical FDI (VFDI survey) or in order to get market access (HFDI survey). The advantage of this method is the direct selfassessment of the companies on their objectives of investments. As a consequence of the information gained in the survey, we do not have to rely only on indirect and thus potentially inaccurate measures for differentiating between VFDI and HFDI. Table  2 gives an overview of the number of observations assigned to VFDI and HFDI on the basis of the four different measurement concepts. Table 3 presents the correlation matrix of the four different classifications.
ECONOMETRIC ANALYSIS
The analysis of the size of FDI is based on German firms that have invested in the Czech Republic. A bias may be introduced in this way if selection into the MNE group is not considered. The size of FDI may be affected indirectly by unobserved factors that determine the decision of a company to invest in the Czech Republic without being captured in the regression on FDI size. In order to prevent selection bias, we apply a two-step regression developed by Heckman (1979) . This approach allows us to correct for the bias by determining the probability of firm i being classified into the MNE group in the first stage. In a probit model, the dependent variable equals 1 if the firm decided to invest in the Czech Republic, and 0 in case of firms without FDI (Equation 1).
Prob(FDI
The probability of firm i having FDI in the Czech Republic is assumed to depend on the firm's productivity i , other firm characteristics denoted by X i , an exclusion variable and the error term ε i . The explanatory variables in X i are based on the merged data set of the IAB-ReLOC survey and the BHP described in Data (Table 1) . In order to mitigate the problem of reverse causality, we lag the variables productivity, number of employees in Germany and the share of non-routine cognitive occupations by one year. For reasons of model identification, one variable in the first stage should strongly affect classification into the MNE group, but not the size of FDI. According to Vernon (1979) , exporting companies gain more international knowledge compared to companies without experience abroad, and thus are more likely to undertake FDI. This prediction is in line with the findings of Kimura and Kiyota (2006) who concluded that while exporters do not always engage in FDI, most firms that engage in FDI are exporters. After testing several firm characteristics for significance in the first and second stage to identify the most suitable exclusion variable, we find robust evidence that the share of turnover generated by exports of the company significantly affects classification into the group of multinational firms, whereas there is no significant impact of the export share on the size of FDI. Hence, we choose the share of exports in a firm's total turnover as an exclusion variable in the probit estimation.
The second stage includes only the multinational firms. The logarithm of the size of FDI is regressed on productivity i , the same set of variables X i as in the first stage, plus the inverse Mills' ratio λ i representing the probability of a German firm i to being classified into the MNE group. The error term is denoted by ν i (Equation 2).
ln FDI_size i = α 1 productivity i + α 2 X i + α 3 λ i + ν i (2) Analogously to Görg et al. (2010) and Mühlen and Nunnenkamp (2011) , we measure the size of FDI by the number of employees in the Czech affiliate. After 
RESULTS
Baseline model
The baseline model is presented in Table 4 and shows the results for the estimation of the size of FDI. In the selection equation, the coefficient of the exclusion variable, the export share in total turnover, is highly significant, denoting the higher export orientation of MNEs. The coefficient of the inverse Mills' ratio, λ marginally misses the 10% significance level, i.e. there is only weak evidence for a selection bias. Concerning the explanatory variables for classification into the MNE group, the significantly positive coefficient for productivity at the 1% level corresponds to theoretical expectations and former empirical results on the higher productivity of multinational firms (Head and Ries 2003; Helpman et al. 2004) . The close-tozero result of the coefficient for employment size in Germany can be explained by the stratification of the reference group as already mentioned before. Firms operating in the service sector exhibit ceteris paribus a significantly higher probability of belonging to the MNE group than manufacturing firms. While there is no significant difference between the two groups regarding the application of a collective agreement in the firm, the existence of an employee-elected works council decreases the likelihood of selection into the multinational group. Potentially, this outcome points to the easier implementation of a foreign subsidiary if the workforce at home has a rather weak representation in the firm. As in previous studies, the coefficient for the existence of a R&D department is positive and highly significant, i.e. firms performing R&D in Germany have a higher probability of being involved in investments abroad compared to firms without a R&D department (Cainelli et al. 2014) . The coefficient for the value-added chain being negatively significant at the 10% level indicates that firms engaged in lower positions are more likely multinationals. The results for the share of non-routine cognitive occupations and the age of the company are insignificant in the first stage of the estimation process. The federal states of Eastern and Western Germany that border on the Czech Republic are involved to different extents in cross-border FDI relations. While the outcome for Saxony is insignificant, the dummy variable for Bavaria yields a highly significant positive coefficient indicating above-average representation in the MNE group. Thus, regarding the closeness to foreign markets, an East-West divide in the locational pattern of firms is still observable.
The second stage investigates the impact of the explanatory variables on the size of FDI in the multinational firms in terms of the number of employees in the Czech affiliates. Using the logarithm for the dependent variable as well as for explanatory variables enables the interpretation of the results as elasticities. A 1% increase in productivity results in a 0.24% increase in the number of employees in the Czech Republic. This outcome confirms previous findings that productivity is not only important for the extensive but also for the intensive margin of FDI (Yeaple 2009 ). While the result that more productive firms employ more people in their Czech affiliate is significant at the 10% level, the size of the German mother company is highly significant with a 1% rise leading to a 0.23% larger daughter firm -a result in line with the findings of Görg et al. (2010) . The differences between the manufacturing and the service sector are not significant. The sign for works council changed from the first to the second stage. Hence, the existence of a works council obviously impedes only the fundamental decision of a firm to internationalise. Concerning the size of the investment abroad, it is not a hindering factor anymore, but rather promotes the number of employees in the Czech affiliate. In contrast, the application of a collective agreement is negatively associated with the size of the Czech workforce. The existence of a R&D department in the mother company significantly boosts the number of employees in the Czech Republic. Thus, doing R&D in Germany is not only an outstanding characteristic of the MNE group, but also indicates a larger size of FDI. The significantly negative impact of the firm's position in the value-added chain on the size of FDI implies that the domestically performed activities of MNEs are accomplished farther away from the end customer. The share of non-routine cognitive employees, however, lessens the size of the affiliate significantly, whereas the age of a company is no factor of relevance for the size of FDI. We observe also in the second stage different results for firms in the Eastern and in the Western German border states. While Bavarian MNEs have a significantly https://doi.org/10.17221/362/2016-AGRICECON larger workforce in their Czech subsidiaries, this is not the case for Saxon affiliates.
Vertical foreign direct investment (VFDI) versus horizontal foreign direct investment (HFDI)
Tables 5-6 show the results for the separate consideration of vertical and horizontal FDI. Four classifications of VFDI are contrasted with the four corresponding classifications of HFDI. In the first stage, the bulk of variables do not essentially differ across the classifications. The export share as exclusion variable for selection in the MNE group is highly significant in every single estimation version. Like in the baseline model, a higher productivity is a significant characteristic of multinational firms, independently of the underlying investment motive 3 . Concerning our control variables, firms with a R&D department have across all classifications a higher probability to be found in the MNE group. A clear distinction is noticeable with regard to economic sectors. For factor cost-saving investments (VFDI) in the Czech Republic, the affiliation to the manufacturing or the service sector does not play a significant role in the selection process. Concerning investments primarily motivated by market access factors, however, the coefficient for the service dummy is highly significant for all four definitions of HFDI. Thus, In order to see if there is a productivity difference between VFDI and HFDI concerning the extensive margin of FDI, we estimated a multinomial logit model differentiating between domestic, VFDI (base category) and HFDI firms. While with rising productivity a firm's probability of belonging to the domestic firms relative to the VFDI firms significantly decreases, the coefficient of productivity is positive but not significant for HFDI firms. This finding indicates that concerning the extensive margin of FDI, no significant productivity difference between vertically and horizontally integrated firms can be observed. This outcome does not support the theoretical expectations of the models of Head and Ries (2003) and Hayakawa and Matsuura (2015) that predict a higher productivity for HFDI than for VFDI firms. However, our results are in line with the empirical findings of Hyun and Hur (2013) who also failed to identify a productivity difference between HFDI and VFDI firms. The results of the multinomial logit model are available from the authors upon request.
https://doi.org/10.17221/362/2016-AGRICECON we can state that horizontal FDI is strongly associated with the service sector. The highly significant coefficient values for the Bavarian dummy shows the strong position of this federal state in the group of MNEs. The dummy for Saxony, in contrast, is only significant in two out of eight estimations.
The results for the second stage are for some variables straightforward across all classifications. The position of the company in the production chain shows different coefficients for vertical and horizontal FDI. The coefficient signs are significantly negative for all four VFDI measures, but for none of the HFDI measures. Hence, firms with vertical FDI tend to have larger affiliates in the Czech Republic if they are positioned lower in the production chain. This result supports the hypothesis that vertical FDI is linked to trade in intermediate inputs, and thus companies at home are positioned in earlier production stages. The two dummies for Bavaria and Saxony again show differences between the Eastern and Western border areas. Concerning our key topic, the estimation results reveal, however, that the method of classifying firms into groups of FDI types matters. Using the classifications that are based on our preferred measure, the self-assessment of the firms, and on the crossborder flow of intermediate inputs, productivity is found to be a significant determinant for the size of the affiliate in the Czech Republic for horizontal investments, but not for vertical FDI. This result is in line with the previous findings of Hayakawa and Matsuura (2015) and indicates that the theoretically predicted higher productivity in HFDI compared to VFDI firms might be more important for the size of FDI than for a firm's multinationality itself. The relationship between productivity and the FDI size is reverse, however, for the classifications referring to the industry affiliation. The indirect measures identify productivity as a significant characteristic for the size of VFDI, whereas the coefficient for productivity remains insignificant for HFDI. These results are clearly contradicting theoretical expectations.
CONCLUSIONS
The central aim of this paper was to focus on the differentiation between vertical and horizontal direct investment projects and to raise awareness of the importance of how different types of FDI are defined. We investigated the relationship between productivity and both the extensive and the intensive margin of FDI using a newly established data set. To sum up the results of the classification into VFDI and HFDI, we find robust evidence that the classification method makes a difference with respect to key determinants of FDI, particularly concerning productivity. Across the board, high productivity is clearly found to be a major factor for the multinationality of firms. Whether productivity is also identified as a main characteristic at firm level affecting the size of FDI, however, depends on the classification measure. The use of direct information from the survey data exhibits results that are considerably more in line with theoretical and empirical research than the application of rather approximate indirect measures. Firstly, the regression results for different classifications show that it is important to consider the motives behind the FDI decision for accurate interpretation. Secondly, not only the differentiation of vertical and horizontal investments should be considered, but also the concept of classification. As a consequence, we conclude that when using indirect, rather coarse classification measures for types of FDI one should be more cautious in interpreting outcomes for vertical and horizontal investments.
